TLR2 Plays a Critical Role in HMGB1-Induced Glomeruli Cell Proliferation Through the FoxO1 Signaling Pathway in Lupus Nephritis.
The objective of this study was to examine the role and possible mechanisms of toll-like receptor 2 (TLR2) in high-mobility group box chromosomal protein 1 (HMGB1)-induced mouse mesangial cell (MMC) proliferation and glomeruli proliferation of MRL/Fas(lpr) mice. First, the expression of proliferating cell nuclear antigen (PCNA), TLR2 and Forkhead box protein O1 (FoxO1) messenger RNA (mRNA) and protein in the glomeruli of MRL/Fas(lpr) mice was quantified, and the correlation with cell proliferation of glomeruli was analyzed. Then, lipopolysaccharide (LPS), TLR2 neutralization antibody, and small hairpin TLR2 (shTLR2) were used to confirm the role of TLR2 in HMGB1-induced MMC proliferation. Furthermore, wild-type FoxO1 (WT-FoxO1) vector was used to investigate the effect of FoxO1 pathway on HMGB1-induced MMC proliferation. Finally, electroporation was used to knockdown TLR2 in the glomeruli of MRL/Fas(lpr) mice, and renal function, FoxO1, and PCNA expression were detected. The results showed that the TLR2 expression was upregulated and FoxO1 expression was decreased in the glomeruli of MRL/Fas(lpr) mice, and these effects were significantly correlated with cell proliferation of the glomeruli. In vitro, the TLR2 neutralization antibody and the WT-FoxO1 vector, both reduced the MMC proliferation levels induced by HMGB1. The TLR2 neutralization antibody also blocked the HMGB1-dependent activation of the FoxO1 pathway and cell proliferation. In addition, transfection with shTLR2 decreased the proliferation levels and PCNA expression induced by HMGB1. In vivo, treatment with shTLR2 significantly reduced the PCNA expression in the glomeruli of MRL/Fas(lpr) mice and improved renal function. In addition, treatment with shTLR2 or blocking of TLR2 also reduced the translocation of FoxO1. Thus, TLR2 plays a critical role in HMGB1-induced glomeruli cell proliferation through the FoxO1 signaling pathway in lupus nephritis.